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7 o all whom if } ay concern: 
Be it known that , MELROSF. G. KOPF, a 

citizen of the United States, residing at 
Dayton, in the county of Montgomery and 

5 State of Ohio, have invented certain new 
and useful Improvenients in Primers and 
À Hxiliary Fuel Devices for Internal-Com 
biastion Engines, of which the following is a 
specification, reference being had therein 
É o the accolimpanying dra,YWing. 
This invention relates to a priner and 

auxiliary fue de vice for an internal com 
ustion engine. - 
The object of the invention is, first, to 

provide a, device for injecting a charge of 
fue into the cylinder of the engine, when 
th facilitate the starting 

O 

15 

latter is idle, to 
(of the same; and, second, to provide a de 
wire for feeding to the cylinder of the en 
give, When the atter is in operation a heat 
ed., vaporized mixture of fuel and air to 
supplei:ent the charge drawn fron the ear 
}} reter. 

it is also an object of the invention to 
provide means for delivering to the engine 
a measured initial charge; and for inject 
ing the sale into the cylinder of the en 
girie under' pressure; and for atomizing the 
8?i?8, . 

It is also an object of the invention to 
provide a device of this kind which will be 
very simple in its construction and opera 
tion and will comprise very few moving 
parës; aindi, further, to pre vide sich a de 
vice with a very simple control operable 
iroi; the instrument board of an autonio 
bide. 

in the accounpanying dira Wings Figure 1 
is a longitudinal Sectional view of a portion 
of an automobile showing the invention in 
elevation: Figure 2 is a vertical Sectional 
view of the receptacle; figure 3 is a detail 
view of the air valve for the receptacle; 
Figure 4 is a sectional view through the 
valve cap of one of the engine cylinders; 
È figure 5 is: 
the invention applied to a pressure feed 
systei: Figure 6 is a detail view of the ac 

ig device; and Figure is a perspec 
ei ai i view of the feed nozzle leading e cylinder, 

in that enabidiment of the invention 
he:'re iBitistira ked. I have shown the saime 
as applied to a four cylinder automobile 
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a diagrammatic view showing 

engine, but it will be obvious that the 
invention is equally applicable to engines of 
various kinds, and that the number of cylin 
ders is immaterial. As here illustrated the 
cylinders of the engine are indicated by the 
reference numeral 1 and each cylinder is 
Connected with the usual intake manifold, 2. 
which leads from the carbureter 3, which in 
turn may be of any suitable character and 
in itself forn 8 no part of the invention. 
Connected with each cylinder of the engine 
is an auxiliary fuel feed device which oper 
ates, first, as a primer to fa?ilitate the start 
ing of the engine, andi, Second, as an auxil 
iary feed device to furnish an additional 
supply of fuel to the engine when the latter 
is iun operation}. Tio accomplish this liatter 
function the device is in the nature of a 
inixing chamber in which vaporized fuel 
and air ai'e lixed and are then drawn to the 
engine by the suction in the engine cylinder. 
In that form of the invention here shown 
the auxiliary feed device comprises a fuel 
receptacle, 4, connected with a source of fuel 
supply, which may be either the normal fuel 
Stiply for the engine, or a special fuel Sup 
poly Seyparately connected with the recep 
tacle, such as a tank of ether or the like. Pref 
ei'ably, however, the receptacle is connect 
ed with a normal fuel supply, as here shown. 
It is desirable that means be provided for 
controlling the quantity of fuel in the re 
ceptacle 4 and for maintaining the same at 
a constant level when the engine is idle, 
thereby enabling a measured quantity, or 
charge, of fue to be delivered to each cylin 
der of the engine when the contents of the 
receptacle are discharged therefroin. A pre 
dietermined quantity of fuel may be retained 
in the receptacle in various ways, but I pre 
fer ty) ac ôimplish this attomatically by so 
positioning this receptacle with relation to 
some part of the fuel supply nechanisian 
that the desired lewell of futed will be main 
tained therein. in the present construction 
have show in the engine as provided with : 

vacuum fel feedi die vice of a well know in 
charactei, which. comprises a fiel tank 5 
connected With a Source of fuel supply and 
with the carbureter 3, and within which the 
fuel is maintained at a constant level. As 
this vacuum feed is a standard gol) ercia 
article it is not ne:essary to here describe its 
construction or operation in detail. The 
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vacuum feed tank 5 is connected with the 
carbureter by means of a pipe 6 and I have 
shown the receptacle 4 as connected with 
the pipe 6 between the tank and the car 
bureter, so that the fuel in the receptacle 4 
will be maintained at the same level as the 
fuel in the tank 5. By a proper arrange 
ment of the receptacle 4 with relation to the 
tank 5 the desired quantity of fuel can thus 
be maintained in the receptacle at all times 
when the engine is idle. As here shown the 
connection between the receptacle 4 and the 
fuel pipe comprises a branch pipe in which 
is located a check valve 8 which will permit 
the fuel to flow from the pipe 6 to the recep 
tacle, but will prevent it escaping from the 
receptacle through the branch pipe 7. The 
connection between the receptacle 4 and the 
cylinder, or cylinders, of the engine may 
be accomplished in various ways, but where 
the engine comprises a plurality of cylin 
ders, as in the present case, I prefer to pro 
vide a pipe 9 extending from the receptacle 
and connected with a manifold 10, which in 
turn is connected with the several cylinders 
of the engine. As here shown the pipe 9 ex 
tends through the top of the receptacle 4 
and terminates at a point near the bottom 
thereof. I also prefer to provide means for 
controlling the communication between the 
receptacle 4 and the engine from a remote 
point, such for example as the instrument 
board 13 of an automobile. As here shown 
a valve 12, of the ordinary spring-return 
type, is mounted in the pipe 9 and is con 
nected by means of a rod, or wire, 14, to the 
actuating device on the instrument board. 
The valve 12 is held normally in its closed 
position and the actuating device is in the 
form of a pull rod, slidably mounted in a 
frictional bearing in the instrument board 
and adapted to be retained in its adjusted 
positions by frictional contact. 
In order to facilitate the starting of the 

engine and to prevent the accumulation of 
raw gasoline in the cylinders it is desirable 
that the fuel should be delivered to the 
cylinders in an atomized form and under 
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pressure, and I have provided means in the 
present instance for accomplishing this re 
sult. The manifold connections with the 
several cylinders of the engine are shown as 
provided with check valves 11, which are of 
such a character as to permit the entrance 
of the fuel to the cylinders, but to prevent 
the escape of gas from the cylinders. To 
atomize the fuel as it enters the cylinders 
the connections between the manifold and 
the several cylinders are provided with small 
openings of such a character as to spray the 
fuel into the cylinders. In the present con 
struction the casing of each check valve 11 
is mounted in the cylinder head and is pro 
vided in its lower end with an opening 11, 
which is here shown as having its lower 
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portion in the form of a narrow transverse 
slot. To equally distribute fuel to the sev 
eral cylinders I have formed the openings 
leading to the central cylinders, that is the 
ones connected with the manifold at points 
nearest the pipe 9, with openings smaller 
than the openings which lead to the cylin 
ders which are further removed from the 
p?? 9. in order that the fuel may be spraye, 
through the discharge openings to the cylin 
der it is preferable that it should be deliv 
ered thereto under pressure. This pressure 
may be secured in various ways, but in the 
present device I have provided means for 8 
utilizing the fuel itself as the agent for 
creating the pressure, and this means is of 
such a character that it will also heat the 
fuel, thus greatly facilitating the vaporiza 
tion thereof. To accomplish this the fuel in 
the receptacle 4 is heated so as to cause the 
vaporization of a portion thereof, and inas 
much as the tank is of such a character that 
this vaporized fuel cannot escape therefron 
it will accumulate within the tank above the 
liquid fuel and exert a pressure thereon, 
which, within a comparatively short time, 
will become sufficient to force the fuel from 
the receptacle into the cylinders. It is de 
sirable that no fuel should be forced through 
the pipe 9 until the pressure within the re 
ceptacle has become sufficient to properly 
deliver fuel to the cylinders. While this 
may be accomplished by maintaining the 
valve closed for a proper length of time 
after heat has been applied to the fuel in 
the receptacle 4, I p to provide other 
means to control the flow of the fuel through 
the pipe 9, so that the valve 12 may be 
opened when the mechanism is set in opera 
tion, and but One movement required on the 
part of the operator, as will hereinafter ap 
pear. To this end I have mounted in the 
pipe 9 a spring actuated valve 16 which is 
in the form of a check valve held to its seat. 
by a spring 17, the tension of which is so 
adjusted that it will hold the valve close 
until the desired degree of pressure within 
the receptacle 4 has been obtained, and will 
Open and permit the escape of the fuel when 
this degree of pressure is reached. 
The heat for vaporizing the fuel within 

the receptacle 4 may be obtained fron dif 
ferent sources, but for the sake of simplicity 
in construction and operation I prefer to 
utilize an electrical heater, and in the con 
struction here illustrated I have shown such 
a heater arranged within the receptacle and 
partially immersed in the liquid fuel. The 
heater may take various fors, but that 
form here shown is very efficient and consists 
of a heating coil 18 arranged in a easing 1') 
formed of insulating material and metal. 
and provided with a longitudinal bore. , 
opening, 20. This casing is mounted in the 
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receptacle by Screw-threading the enlarged 
upper end thereof into the top plate of the 
receptacle. The conductors 22 lead from 
the coil 18 to a source of Supply for elec 
trical current, such as a battery 23, and to a 
circuit breaker and closer mounted at a re 
mote point, and in the present instance ar 
ranged on the instrument board 13. In 
order that the device may be set in opera 
tion by a single movement on the part of the 
operator I have combined the circuit breaker 
and closer with the valve actuating device, 
or pull rod, 15, this being accomplished by 
securing one contact member of the circuit 
breaker and closer, 24, to the inner end of 
the pull rod and arranging the same to en 
gage the fixed contact member 25 when the 
pull rod is actuated to open the valve 12. It 
will be apparent, therefore... that when the 
engine is idle and the operator desires to 
start the same the only action necessary on 
his part is to operate the pull rod 15 to 
open the valve 12 and close the circuit 
through the heating coil 18. The flow of 
current, through this coil will cause it to 
heat, very rapidly and the vaporization of 
the fuel within the receptacle will begin 
almost instantly, and will soon create there 
in sufficient pressure to open the valve 16 
and force the unvaporized fuel from the re 
ceptacle through the pipe 9 and the mani 
folid 10 to the Several cylinders. The un 
vaporized fuel having been heated within 
the receptacle 4 will be delivered to the cyl 
inders in a heated condition and the pres 
sure on the fuel will cause the same to be 
delivered through the openings 11 into the 
receptacle and cylinders in a finely atonized 
form. It will be noted that the arrangement 
of the contacts 24 and 25 with relation to 
the actuating device, or pull rod, 15, is such 
that the contacts will be brought into en 
gagement, and the circuit closed through 
the heater, only when the valve 12 is in its 
fully open position. This permits the valve 
12 to be adjusted to deliver a supplemental 
Supply of fue to the engine, when the atter 
is in operation, without closing the circuit 
through the heater. 
As is well known, in order to Secure 2. 

proper combustible mixture for the engine 
inder varying conditions, such changes 
in teaperature and the like, it is necessary 
to a diast, the carbureter according to the 
conditions which may arise. The changing 
}{ la carbureter is always undesirable, par 
tie larly where the new adjustment is to be 

sly short time 
only, because there is always one adjustient 
which is most economical and Satisfactory. 
and the carbureter should, if possible, be 
always maintained in this adjustment. To 
enable this preferred adjustment of the car 
}} reter to be so maintained and at the Same 
tile to secure a mixture of the desired chair 
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acter and quantity for the engine, I have so 
arranged my auxiliary feeding device that 
it will supply to the engine, when the lat 
ter is in operation, a heated mixture of 
vaporized fuel and air, the richness of which 
can be controlled. To accomplish this the 
receptacle 4 is provided with an air intake 
opening 26 which is controlled by a check 
valve 27 arranged to admit air to the re 
ceptacle, but to prevent: the escape of the 
air or vapor there from. Preferably a valve 
28 is provided for regulating the amount of 
air which can enter the receptacle. The de 
livery of the initial charge of fuel from the 
receptacle to the cylinders will leave the re 
ceptacle practically empty, and as Soon as 
the engine starts into operation a suction 
will be created in the receptacle through the 
pipe 9. Of course fuel will begin to enter 
the receptacle as soon as the level therein 
falls below the level of the fuel in the tank 
5 and the suction created in the receptacle 
will serve to draw this fuel into the recep 
tacle more rapidly. Preferably the inlet is 
provided with a nozzle 29 by means of which 
the incoming fuel is sprayed against the 
heater, thus causing it to be vaporized. At 
the same time the suction within the casing 
is drawing air through the air inlet 26 and 
this air, which is then heated, is mixed with 
the heated vapor and this heated mixture is 
drawn through the pipe 9 to the cylinders. 
thus providing the same with a supplemental 
supply of heated combustible mixture. This 
Supplementai Supply of fel may be main 
tained constantly if conditions require it, 
or it may be maintained for short intervals 
only, it being only necessary to operate the 
controlling device 15 to interrupt the opera 
tion of the auxiliary device. It will be 
noted that in cold Weather, or under condi 
tions in which the vaporization of the fuel in 
the carbureter is retarded, the auxiliary fuel 
device may be utilized as the sole source of 
Supply of vaporized fuel until the car 
bureter has warmed up sufficiently to prop 
erly vaporize the fuel, and if the carbureter 
is entirely inoperative the engine can be 
continuously fed from the auxiliary fuel 
device. Means are also provided for utiliz 
ing the auxiliary fuel device to supply fuel 
to the engine in case the feeding mechanism. 
such as the vacuum feed in the present in 
stance, should become in operative. To ac 
cornplish this have show in the stipply pipe 
6 as provided with in extension, or branch 
pipe, 30, which leads to the source of fuel 
supply, such as the gasoline tank, and have 
provided the pipes with a series of cut-off 
valves to control the flow of fuel through 
the sane. The pipe 6 is pro vided with a 
cut-t?f# 3 4 ay dili: Geint to the tank 5 Rind the 
pipe 30 is provided with a cut-of 32 between 
the tank and the source of fuel supply. 
Under ordinary operating conditions the 
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valve 31 is open and the valve 32 closed, 
thus causing the fuel to pass from the tank 
through the pipe 6. In the event of the 
vacuum feed becoming inoperative the 
valve 31 is closed and the valve 32 
opened, thus enabling the fuel to be 
drawn from the source of supply through 
the pipes 30, 6 and 7 to the auxiliary fuel 
receptacle 4. The pipe 6 is also provided 
with a cut-off 33 arranged between the 
branch pipe 7, leading to the receptacle 4, 
and the carbureter to prevent this connec 
tion from interfering with the suction in 
the pipe 6. Of course the valve 33 is nor 
mally open and is closed only when it is de 
sired to connect the auxiliary receptacle 4 
directly with the fuel supply. It will be 
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noted that if the valve 12 is maintained open 
after the initial priming charge has been de 
livered from the receptacle 4 to the cylinders 
that the fuel will be mixed with air in the 
receptacle 4 and this mixture drawn through 
the pipe 9 to the engine. Should the valve 
12 be closed after the engine starts and the 
receptacle 4 again permitted to fill, the open 
ing of the valve will cause the raw gasoline 
to be drawn from the receptacle 4 to the 
cylinders, thus enriching the mixture within 
the cylinders. It will also be observed that, 
while the check valve 27 is of such a character 
that it will be seated by pressure within the 
receptacle, the filling of the receptacle will 
not create sufficient pressure to seat the 
valve, and hence the air will be permitted 
to escape from the receptacle as the fuel 
enters the same. The closing of the valve 12 
after the engine is in operation will leave 
the receptacle 4 with a partial vacuum which 
will cause the fuel to feed quickly into the 
same until this partial vacuum is completely 
destroyed, after which the fuel will feed to 
the receptacle by gravity and this feeding 
will not be fast enough to so compress the 
air as to cause the valve 27 to be seated, or if 
it should be seated, to hold it firmly in its 
seat. Consequently the air will work its 
way past the valve 27 and will not seriously 
interfere with the proper filling of the re 
ceptacle. 

It is sometimes found desirable to feed 
into the cylinders of the engine a small 
quantity of water along with the fuel and I 
have provided means whereby this may be 
accomplished through the auxiliary fuel de 

5 vice. To this end I have connected the re 
ceptacle 4 with a source of water supply, 
which in the present instance is the Water 
jacket of one of the engine cylinders, the 
connection being shown at 34. Preferably 
the water is led into the upper end of the 
cylinder in line with the heater so that as it 
is drawn into the receptacle by the suction 
therein it will be sprayed against the heater 
and vaporized. The steam thus mixes with 
the fuel and the air in the receptacle and is 
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drawn into the cylinders of the engine. The 
connection between the cylinder and the 
water supply pipe 34 is preferably provided 
with a check valve 35, such as the check 
valves 11 leading from the manifold 1() to the 
engine cylinders, which serves to admit the 
water to the receptacle, but will seat under 
pressure to prevent the escape of air, or 
vapor, from the receptacle. A cut-off valve 
36 is also interposed in this connection to , 
enable the amount of water fed to be regu 
lated or to interrupt entirely the feeding of 
Water. 

I have shown the device as used in con 
nection with a vacuum fuel feeding mech 
anism but it can also be applied to a gravity 
feed, or a pressure feed, and in Figure 5 
have illustrated the manner of applying the 
same to a pressure feed system, and it will 
be obvious that it can also be applied to a 
gravity feed system. As shown in this fig 
ure, the fuel tank is indicated by the refer 
ence numeral 37 and is connected with a 
suitable source of air pressure, such as a 
pump 38. The tank is connected by a pipe 
39 with the carbureter 40 and the bowl of 
the carbureter is connected by a pipe 41 with 
the receptacle 4 of the auxiliary feed mech 
anism, this connection being the same as that 
heretofore described. The receptacle 4 is so 
arranged with relation to the carbureter that 
the fuel in the receptacle will be maintained 
at the same level with the fuel in the car 
bureter. The operation of the device is the 
same as that already described. By provid 
ing the necessary cut-offs for the pipes 39 
and 41, and by interposing the valved con 
nection 42 between the pipes 39 and 41 the 
auxiliary feed receptacle can be directly con 
nected with the fuel tank 37. 

It will be apparent from the foregoing 
description that I have invented a device 
which operates first as a primer for inject 
ing an initial charge of fuel into the engine 
to facilitate the starting thereof, and, sec 
ond, as an auxiliary carbureter to provide 
the engine with a supplemental supply of 
combustible mixture when the conditions 
are such as to make a supplemental supply 
of fuel desirable. The device can be con 
trolled by the operator to regulate the 
amount of the supplemental spily () fuel 
which is delivered to the engine, and fur 
ther, this supply may, if desired be heatel. 
As a primer the device will deliver to the 
engine a single measured charge of fuel upon 
one operation thereof, and is then incapable 
of further operation as a primer. This is 
due to the fact that at the end of the prim 
ing operation the pressure remaining in the 
receptacle 4 is insufficient to open the spring . 
actuated discharge valve, but is sufficient 
to seat the check valve in the feed pipe lead 
ing to the receptacle and thus prevent fuel 
from entering the receptacle. Consequently 
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a further quantity of fuel cannot be deliv 
ered to the engine so long as this pressure 
is maintained, and ordinarily the pressure 
will he maintained until the engine has 
been turned over. . . . . ." 

it will be apparent, therefore, that the 
construction and operation of the device is 
such that after the controlling device has 
been actuated by the operator the action of 
the primer is wholly automatic, both to in 
ject into the engine the priming charge and 
to prevent, the injection of a further quan 
tity of fuel into the engine, and the oper 
ator cannot, either purposely or inadver 
tently, inject repeated charges of fuel into 
the engine without making an effort to start 
the same. - 

After the priming operation and after 
the engine has been started the device as 
Siames the function of a supplemental car 
bureter. So long as the controlling valve 
remains fully open the operation of the en 
gine will cause a heated mixture of fuel and 
air to be drawn into the cylinders. By 
adjusting the actuating device after the en 
gine has become warm the heater can be 
cut off and the valve gradually closed to 
regulate the Supplemental supply of com 
bustible mixture. So long as the control 
ling valve is open the fuel will not accumu 
late in the receptacle 4 but will be vaporized 
therein and mixed with air. As soon as 
the valve is closed the liquid fuel will rise 

35 
in the receptacle to the predetermined level 
and the device is again ready for use as a 
primer. . 

It will be apparent, therefore, that I have 
provided a device which will deliver to the 
engine, while idle, a measured charge of 
atomized liquid fuel; which will deliver to 
the engine, while in operation, and under 
the control of the operator, a supplemental 
Supply of combustible mixture; and which 
will heat either the priming charge or the 
Supplemental supply of combustible mix 
taire. I believe myself to be the first to 
produce a device for accomplishing these 
functions, either individually or collec 
tively. While I have in the present draw 
ings ilustrated the same as connected with 
the cylinders of the engine through a gepa. 
rate manifold, it will be obvious that it, 
could be otherwise connected to the engine, 
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as for example, through the intake mani. 
fold; and further that while the device is 
designed primarily as an auxiliary feed it 
could be utilized as a sole source of supply 
for fuel. 
While have shown and described one 

embodiment of my invention I wish it to be 
understood that I do not desire to be lim 
ited to the details of construction as various 
modifications will occur to a person skilled 
in the art. . . . . " ... . ". 

Having now fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is:- 

1. The combination with an internal com 
bustion engine, of a device for injecting into 
said engine under pressure, a charge ? fuel, 
said device comprising means independent 
of the operation of said engine for utilizing 
the fuel itself as the agent for creating the 
pressure and injecting the charge into the 
engine. 

2. The combination with an internal com 
bustion engine, of a receptacle connected 
with said engine and adapted to contain 
fuel, and means independent of the oper 
ation of said engine to vaporize a portion 
of the fuel within said receptacle, said re 
ceptacle being constructed to confine the 
vapor within the same and thus cause it to 
exert pressure on the unvaporized fuel and 
to discharge the latter from the receptacle 
into the engine. 

3. The combination with an internal com 
bustion engine, of a receptacle adapted to 
contain fuel, a conduit to connect said re 
ceptacle with said engine, a heater to va 
porize a portion of the fuel within said re 
ceptacle, said receptacle being constructed to 
confine the vapor therein and thus cause it 
to exert pressure on the unvaporized fuel 
and discharge the some through the conduit. 

4. The combination with an internal coin 
bustion engine, of a receptacle adapted to 
contain fuel, a conduit connecting said re 
ceptacle with said engine, a heater to vapor 
ize a portion of the fuel within said recep 
tacle, said receptacle being constructed to 
confine the vapor within the same and thus 
cause it to exert pressure on the unvapor 
ized fuel and discharge the saile through 
said conduit, and means to prevent, the pas 
sage of said invaporized if fuel through said ? 
conduit until a predetermined pressure has 
been created within said receptacle. 

5. The combination with an internai com 
bustion engine, of a receptacle adapted to 
contain fuel, a conduit connecting said re 
ceptacle with Said engine, a Valve to. con 
trol the passage of fuel through said con 
duit, a heater to Waporize a portion of the 
fuel within said receptacle, said receptacle 
being constructed to confine the vapor 
within the same and thus cause it to exert 
pressure on the unvaporized fuel and to 
discharge the same through said conduit, 
and a single device for actuating said valve 
and controlling said heater. . 

6. The combination with an internal com 
bustion engine, of a receptacle adapted to 
contain fuel, a conduit connecting said re 
ceptacle with said engine. a valve to control 
the flow of fuel through said conduit, an 
electrical heater to vaporize a portion of 
the fuel within said receptacle, the recepta 
cle being constructed to confine the vapor 
within the same and thus cause it to exert 
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pressure on the unvaporized fuel and dis 
charge the latter through said conduit, and means to simultaneously open said valve 
and close the circuit through said heater. 

5 7. The combination with an internal con 
bustion engine. of a receptacle connected 
with said engine and with a source of fuel 
supply, and so arranged with relation to 
said source of supply as to maintain the fuel 

10 therein at a constant level when said engine 
is idle, a heater to vaporize a portion of the 
fuel within said receptacle, said receptacle 
being constructed to confine the vapor with 
in the same and thus cause it to exert pres 

15 sure on the unvaporized fuel and discharge 
the same from said receptacle to said engine. 

8. The combination with an internal com 
bustion engine and a carburetor therefor, 
of a receptacle connected with said engine 

20 and with a source of fuel supply and having 
an air inlet, and a heater operable independ 

tently of the operation of said engine to heat 
the air and fuel within said receptacle 
whereby a heated mixture of air and fuel 

25 will be delivered to the engine. 
9. The combination with an internal com 

bustion engine, of a receptacle connected 
with said engine and with a source of fuel 
supply and having an air inlet, a heater 

30 arranged within said receptacle, to contact 
with the air and fuel therein, and an outlet 
communicating with said receptacle near 
the bottom thereof, whereby said heater will 
vaporize a portion of said fuel, and said 

35 vapor will force unvaporized fuel through 
said outlet to said engine. 

10. The combination with an internal 
combustion engine, of a receptacle connected 
with a source of fuel supply and having a 

40 valve controlled air inlet, a conduit leading 
from said receptacle at a point near the bot 
tom thereof to the cylinder of said engine, 
and a heater arranged within said recepta 
cle and interposed between the fuel and air 

45 inlets and said conduit. 
11. The combination with an internal 

combustion engine, of a receptacle having a 
discharge pipe leading to said engine from 
a point near the bottom therebf and having : 

50: a valve controlled air inlet, and a heater 
mounted within said receptacle and having 
a longituédinal opening, and a fuel inlet 
having, its open end arranged within said 
treeeptacle in alinement with the opening in 

55; said heater. - 

12. The combination with an internal 
combustion engine, of a receptacle having 

: a fuel supply pipe extending through the 
bottom öfl said receptacle and having a noz 

60: zle, a discharge pipe extending through the 
wall of said receptacle to a point hear the 
bottom thereof and leading to said engine, 
an adjestable, valve controlled air inlet for 
said reeptacle, and a heater mounted with 

65 in said resptacle betwsen, said air inlet and 
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the end of said discharge pipe and haying 
a longitudinal opening arranged in alie 
ment with the nozzle of said fuel supply pipe. 

13. The combination with an internal 
combustion engine comprising an intake 
manifold and a carbureter connected with 
said manifold, of means independent of said 
carbureter and said manifold and controlled 
by the operation of said engine for deliver 
ing to said engine while it is in operation 
a supplemental supply of vaporized fuel 
and air. 

14. The combination with an internal 
combustion engine comprising an intake 
manifold and a main carloureter connectel 
with said manifold, of a supplemental car 
bureter connected with said engine inde 
pendently of said main carbureter and said 
and adapted to be operated by said engine, 
and means controlling said supplemental 
carbureter independently of said main car 
bureter. 

15. The combination with an internal com 
bustion engine and a main carbureter there 
for of a supplemental carbureter connected 
with said engine independently of said main 
earbureter and with a source of fuel supply, 
a heater for said supplemental carbureter, and means for controlling said supplemental 
carbureter independently of the first-men 
tioned carbureter and for causing the same 
to operate either with or without said heater. 

16. The combination with an internal 
combustion engine and a carbureter there 
for of means for delivering to said engine 
while the latter is operating on said carbu 
reter and independently of said carbureter 
a continuous supplemental supply of com 
bustible mixture, and means under control of 
the operator to control the delivery of said 
supplemental supply of combustible mix 
ture. 

17. A priming device for an internal com 
bustion engine comprising pressure oper 
cated means for delivering to said engine, un 
der.pressure, a measured charge of fuel, and 
so connected with said engine that the pres 

: sure of the charge in the engine will coun. 
pressure of said means and pre 

vent the delivery of an additional charge to 
: said engine while the first charge is in the 
eve. 

8. A priming device for an internal com. 
bustion engine comprising means for deliv. 
ering to said engine a measured charge of 
fuel upon each operation of said device, and 
comprising a connection between said engine 
and said means to render the latter incapa. 
ble of furthers operation while the charge de 
livered by one operation thereof remains in 
the engine. 

19. A priming device for an internal com. 
bustion engine collaprising means for deliv. 

manifold and with a source of fuel supply. 8: 
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ering to said engine, when the latter is idle, 
an initial charge of heated fiel, and for de 
livering to said engine, when the latter is in 
operation, a supplemental Supply of com: 
bustible mixture, and for heating said mix 
ture. 

20. In a priming device for an internal 
combustien engine, a fue receptacle, and 
means for vaporizing a portion of the fuel 
within said receptacle to create pressure 
therein and cause liquid fuel to be dis. 
charged therefrom to said engine. 

21. In a device of the sharacter described, 
a fuel receptacle having a fuel inlet, and an 
air inlet, check valves to prevent the escape 
of fue or air from Said receptacie through 
either of said inlets, a fuel outlet, and means 
for vaporizing a portion of the fuel within 
said receptacle to create pressure and dis 
charge liquid fuel through said fuel outlet. 

22. In a device of the character described, 
a fuel receptacle having a fuel inlet, an air 
inlet, and a fuel oiltlet, check valves to close 
said inlets, a heater to vaporize a portion of 
the fuel within the receptacle and create 
pressure to discharge friel through said out 
let, a cut-off valve for said fuel outlet, and 
controlling means to control said valve and 
said heater. 

23. The 'ombination with an internal 
(Oimbustion engine and fuel feeding mecha 
hism therefor, of a receptacle connected with 
said fuel feeding mechanisia and so ar 
ranged with relation thereto that fuel will 
be maintained at a predetermined level in 
said receptacle when the engine is idle, and 
reans for heating the fuel in said receptacle 
to vaporize a portion thereof, said receptacle 
being closed to confine vapor therein and 
cause unvaporized friel to be ejected through 
said connection by the pressure of the va 
porized fuel. 

24. The combination with an internal 
combustion engine, and means for feeding 
fuel to said engine, of a receptacle connected 
with said engine and with said fuel feeding 
means and so arranged with relation to said 

7 

fuel feeding means as to cause fuel to be 
maintained at a predetermined level therein 
when said engine is idle, means for heating 
the fuel within said receptacle, and means 
for connecting said receptacle directly with 
a source of fuel supply. 

25. The combination with an internal 
combustion engine, of a receptacle connected 
with a source of fuel supply, adapted to con 
tain a quantitiv of liquid fuel, and having a 
valve-controlled air inet and a water inlet, 
a conduit leading from said receptacle to the 
cylinder of said engine, and a heater ar 
ranged within said receptacle and interposed 
between the fuel, air and water inlets and 
said conduit. 

26. The combination with an internal 
combustion engine, of a receptacle connected 
with a source of fuel supply adapted to con 
tain a quantity of liquid fuel and having a 
valve-controlled air inlet, a conduit, leading 
from said receptacle to the cylinder of said 
engine, a heater arranged within said recep 
tacle to heat said fuel and said air, and 
Imeans for injecting water into said recepta 
cle and against said heater. 

27. A device of the character described 
comprising a single device for delivering to 
an engine, when the latter is idle, an initial 
charge of fuel, and for delivering to said 
engine, when the latter is in operation, a 
Supplemental supply of combustible mixture 
and means for intermingling water with said 
mixture before it is delivered to said engine. 

28. A device of the character described 
comprising a single device for delivering to 
an engine, when the latter is idle, an initial 
charge of fuel, and for delivering to said en 
gine, when the latter is in operation, a slip 
plemental supply of combustible mixture, 
and means for adding water to said mixture 
and for heating the same before it is deliv 
ered to the engine. 

In testimony whereof. I affix my signature 
hereto. 

MELROSE G. KOPF. 
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